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RATS AS WELL AS IN RESTDAINED .&?ID UNRESTRAXNED RATS, 
WITH OR WITHOUT GOMPENSATION FOR BZLTARY LOSS 
C .  Labr id ,  G. Dureng, J, Tachon, and P. Duchene-Marullaz 
Center  f o r  Marxist Study and Research, 63-Riom, France 
V a r i a t i o n s  i n  b i l e  volume, flow of b i l e  sa l ts  and o f  b i l i -  - /642* I 
r u b i n  subsequent t o  t h e  r a t ' s  t r a n q u i l i z a t i o n ,  r e s t r a i n t ,  o r  1 
4 
s e t t i n g  f r e e ,  wi th  o r  without compensation f o r  b i l i a r y  l o s s ,  have i 
r e c e n t l y  been d e t e r m i n ~ d  C13. C e r t a i n l y ,  o b j e c t i o n s  addressed t o  
s t u d i e s  on c h o l e r e s i a  s.;sde when t h e  animals  a r e  a s l e e p  are w e l l  known. 
However, i t  does no t  appear that; u s ing  unanes the t ized  but  r e s t r a i n e d  
v a t s  improves anything:  b i l i a r y  flow remains low, e l i m i n a t i o n  o f  
b i l i r u b i n  i n c r e a s e s ,  l o s s  of  b i l i a r y  s a l t s  i s  ev iden t .  But a 
technique u s i n g  un res t r a ined  animals ,  i n  which a c a t h e t e r  p laced 
i n  t h e  duodenum permi t s  t h e  ga the r ing  of b i l e  from t h e  d.otior 
subject, appeared q u i t e  satisfactory, i 
The ques t ion  of whether, I n  t h e  domain of pharmacology, t h e  
sys temat ic  r e a l i z a t i o n  of t h i s  p rocess  wi th  a l l  i t s  complexity 
i s  e f f i c i e n t  enough t o  be used s y s t e m a t i c a l l y  i n  p re fe rence  t o  
a p r i o r 1  methods t h a t  a r e  more vu lne rab le  t o  c r i t i c i s m  but  a l s o  
s imp le r ,  i s  c o n s t a n t l y  a t  i s s u e .  The o b j e c t  of t h i s  p r o j e c t  i s  
thus  t o  respond t o  such an Inqu i ry .  To d o  t h i s ,  khree r e f e r e n c e  
c h o l e r e t i c  agen t s  were employed: 1-phenyl-1-hydroxy n-pentane, 
dehydrochol ic  a c i d ,  and l a s t l y ,  phenyl d ime thy lace t i c  a c i d .  Theil* 
e f f e c t s  were compared under var ious  exper imental  cond i t i ons .  
Method of Study 
We used male Wistar  ra ts  of t h e  same s t o c k  wi th  a mean weight 
of 300 + 20 grams, grouped i n  Lots of  twelve t o  s i x t e e n  s u b J e c t s .  
The experinlent was a lways  preceded by a water f a s t  of  18 hours 
i n  i n d i v i d u a l  cages ,  The products  were adminis te red  by esophageal  
i n tuba t ion  i n  doses of 1 0 0  mg/kg, a f t e r  90 minutes of observat ion 
perrnlt t lng t h e  ga ther ing  of t h r e e  b i l e  samples, one every t h i r t y  
minutes. 
Five d i f f e r e n t  s i t u a t i o n s  were crea ted  f o r  tho  sub jec t s  on 
whom some t echn ica l  d a t a  had already been taken. Dif ferent  groups 
of ra ts  were: 1) anes the t ized  with e t h y l  carbarnate, 2 )  prepared with 
e t h e r ,  then kept under r e s t r a i n t ,  3)  l e f t  unres t ra ined  a f t e r  t h e  
above preparat ion,  4) l e f t  unres t ra ined  but rece iv ing  t h e  
b i l i a r y  sec re t ion  of animals kept under r e s t r a i n t ,  5 )  l a s t l y ,  l e f t  
unrestrained with t h e  donor sub jec t s  unres t ra ined  a s  wel l .  We must 
emphasize t h a t ,  i n  t h e  f i n a l  l o t s ,  t h e  donor animals were t r e a t e d  
with t h e  same doses wi th in  t h e  same amount of time a s  t h e  r e c i p i e n t  
1 
! r a t s ,  4 
Resul t s  and Discussion 
a .  Variat ion of B i l e  Flow 
Percentages of maximum augmentation of the  b i l e  flow i n  
r e l a t i o n  t o  t h e  average basa l  sec re t ion  of the  group i s  shown 
i n  the t a b l e :  
Experimental protocol  1 1 
Products Unres- Unres- Unres- Anesthe- Restrained trained t r a ined  t r a i n e d  I 
s i a  w/o donor w/rest. w/free I 
donor donor 1 1 
I 
I Phenylhydroxy 
n-pentane 
dehydrocholic 
ac id  
Phenyldimethyl- 
a c e t i c  ac id  71% 7 9 %  56% 111% 119% 
I f  it Is impossible  t o  d i s t i n g u i s h  t h e  e f f e c t s  of  t h e  first 
two c h o l e r e t i c s  a f t e r  exper imental  cond i t i ons  have been i m -  
posed, It i s  no t  t h e  same f o r  phenyl-dimethylacet ic  a c i d .  
Not only  i s  t h e  i n t e n s i t y  of t h e  a c t i o n  augmented f o r  donor 
ra ts ,  as t h e  f i g u r e s  show, but  a l s o  i t s  d u r a t i o n  i s  g r e a t l y  
prolonged. The i n c r e a s e  of f low, i n  e f f e c t ,  p r a c t i c a l l y  
disappeared a f t e r  t h e  t h i r d  hour i n  t h e  f i rs t  t h r e e  groups,  
while they  remained a t  76 and 67% i n  t h e  two l a s t  groups. 
b.  V a r i a t i o n s  i n  E l imina t ion  of  B i l i a r y  S a l t s  
Two f a c t s  s t and  out  i n  t h i s  s tudy:  f o r  one,  no s i g i -  
f i c a n t  d i f f e r e n c e  e x i s t s  between t h e  r e s u l t s  ob ta ined  f o r  one 
product  us ing  va r ious  methods; f o r  t h e  o t h e r ,  none of t h e  
t h r e e  subs tances  i s  a t r u e  c h o l e r e t i c  -- t h a t  i s ,  capable  of  
i n c r e a s i n g  t h e  r s t e  of  e x c r e t i o n  of  b i l e  sal ts .  
c ,  Va r i a t i ons  i n  E l imina t ion  of B i l i r u b i n  
Here, t oo ,  we found no th ing  of i n t e r e s t  from t h e  new 
methods proposed i n  r e l a t i o n  t o  t h e  c e l l s  of t h e  drugged 
animals by  examining t h e  t h r e e  c h o l e r e t i c s  s e l e c t e d .  I n v a r i a b l y ,  
i 
t h e  r a t e  of e l i m i n a t i o n  o f  b i l i r u b i n  i n  r e s t r a i n e d  r a t s  i nc reased  
p rog res s ive ly  t o  a t t a i n  u l t i m a t e l y  f i v e  o r  s i x  t imes  t h e  i n i t i a l  
value  by t h e  f o u r t h  hour of t h e  t e s t .  Ilowever, two hours 
a f t e r  r e s t r a i n i n g  them and t h i r t y  minutes af ter  t h e i r  o r a l  
a d m i n i s t r a t i o n ,  t h e  phenylhydroxy-n-pentanr and t h e  phenyl- 
d ime thy lace t i c  acid provoked a r e d u c t i o n  of t h e  hype r sec re t ion  
of b i l i r u b i n .  Th i s  phenomenon d id  not  e x i s t  i n  t h e  case  of  
t h e  dehydrocholic a c i d ,  of which t h e  l a c k  of e f f i c a c y  on t h e  
b i l i a r y  f low a f t e r  o r a l  a d m i n i s t r a t i o n  a l s o  appeared i n  the  
t a b l e .  No s a t i s f a c t o r y  explana t ion  can be  found f o r  %he 
power of t h e  f i rs t  two c h o l e r e t i c s  i n  t h i s  a r e a .  
I n  conc lus ion ,  we r e t u r n  t o  t h e  hypothes i s  of  t h i s  work. It /844 - 1 
appears ,  i n  view of t h e s e  r e s u l t s ,  that  t h e r e  a r e  no c e r t a i n  
advantages i n  employing the  mose complex method proposed f o r  a 
f i r s b  s tudy of a c h o l e r e t i c  subs tance  o r  a substance reputed  t o  
be so, One must t a k e  no te  i n  p a r t i c u l a r  t h a t  esophageal  adminis- 
t r a t i o n  i n  t h e  a n e s t h e t i z e d  rats b r i n g s  about r e s u l t s  which d i f f e r  
L i t t l e  from those  i n  an awakened s u b j e c t ,  i f  one cons ide r s  only  t h e  
percen tages  o f  i n c r e a s e .  
But when one wants t o  know a c h o l e r e t i c  agent  b e t t e r ,  it 
seems d e s i r a b l e  t o  g e t  as c l o s e  as p o s s i b l e  t o  no rna l  phys io log ica l  
cond i t i ons ,  be it on ly  f o r  t h e  s t a b i l i t y  of b i l i a r y  exc re t ion .  
Moreover, an  i n c r e a s e  of t h e  e f f e c t s  i n  ampli tude and d u r a t l o n  i r  
t h e  case  of u n r e s t r a i n e d  donor rats coupled wi th  un re s t r a ined  
r e c i p i e n t s  w i l l  permit  t h e  choice  between two hypotheses.  It i s  
a ques t ion  e i t h e r  o f  a t r b e  c h o l e r e t i c  agent  and t h e  accumulated 
excretAon o f  b i l i a r y  s a l t s  i n  t h e  donor e l e v a t i n g  t h e  b i l i a r y  
s e c r e t i o n  o f  r e c i p i e n t  rat>], of  t h e r e  being born an animal 
of  ac t ive  metabolism wi th  z hepz to -b l l i a ry  e l i m i n a t i o n  t r a c t .  
To sum up,  t h e  s tudy of t h e  e f f e c t s  of  t h r e e  c h o l e r e t i c  a g e n t s  
on a n e s t h e t i z e d  ra t s  which are r e s t r a i n e d  o r  un re s t r a ined ,  wi th  
o r  without compensation f o r  b i l i a r y  leakage with  t h e  b i l i a r y  
s e c r e t i o n  of  a r e s t r a i n e d  o r  u n r e s t r a i n e d  donor does not  show 
any manifes t  s u p e r i o r i t y  of e l a b o r a t e  methods over  t h e  most 
s imple  technique f o r  a p p l i c a t i o n  t o  sys temat ic  pbarmacodynamic 
r e s e a r c h .  It always seems d e s i r a b l e  t o  approach ncrmal phys io log ica l  
cond i t i ons  as c l o s e l y  as p o s s i b l e ,  i n  o rde r  t o  b e t t e r  s tudy t h e  
e f f e c t s  of  a recognized c h o l e r e t i c .  The technique us ing  f r e e  rats  
i n  which b i l i a r y  l o s s  i s  compensated f o r  by f r e e  donors f i l l s  
t h i s  need we l l .  
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